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EXECUTIVE SUMMARY

The objectives of the phytoplanktoh component of the Little Manatee River
project were to investigate phytoplankton species composition and production in
the estuary and to assess any limiting nutrient conditions and the potential for
eutrophication. Field collections for the phytoplankton study were done
simultaneously with water quality sampling between January 1988 and January
1989, At bi-weekly intervals, nutrienﬁs, salinity, light penetration,
chlorophyll a and phytoplankton counts were measured in the 0 ppt, 6 ppt, 12
ppt, and 18 ppt salinity zones plus Tampa Bay and Ruskin Inlet. Also, at all
stations except 6 ppt‘and Ruskin Inlet, primary production was measured on
incubated water samples and combinations of‘nitrogen and phosphorus were added

to assess nutrient limitation.

River flows during the study year were characterized by prolonged low flows
in the spring and'high flows in the summer, most notably a major flood during
September which flushed the entire river with fresh water and significantly
reduced salinity in Tampa'Bay. Light attenuation, expressed as extinction
coefficients, was greatest at the low salinity stations and lowest near the
mouth of the river. Extinction coefficients were positively related to
streamflow, being lowest during the spring dry period when color concentrations

in the river were reduced.

Chlorophyll a concentrations in the river showed a decreasing trend with
salinity with the greatest seasonal variation occurring at the low saiinity
stations (0 ppt and 6 ppt). Concentrations were generaily lower and less
variable in the 12 ppt and 18 ppt salinity zones. High river flows during
August and September reduced chlorophyll concentrations to their lowest values
throughout the estuary, but maximum concentrations were recorded at mbst
stations shortly thereafter during a period of decreased river flow which

allowed restabilization of the water column.

The phytoplankton community in the Little Manétee River and adjacent area
of Tampa Bay consisted primarily of a seasonally varying mixture of diatoms,

dinoflagellates, microflagellates and chlorophytes with a sporadic occurrence of

iii



blue-green algae. With the exception of a few dates, diatoms or micro-
flagellates were the dominant groups at all stations. Many algal species were
found to occur regularly tﬁroughout the estuary, suggesting that upriver
transport of bay water with accompanying cells occurs regularly. However,
pronounced spatial differences in species composition were observed in the
estuary and periodic blooms occurred at different times in the various salinity
zones. Diatoms were most consistently abundant at the Tampa Bay station where
they averaged 44.8% of total cell counts. Microflagellates were the co-dominant
group in the bay except during a late summer-fall bloom of the blue-green alga,
Schizothrix, which occurred in the bay and river after the September flood.
Microflagellates were generally the dominant group at all river stations,
particuiarly the intermediate salinity zones (12 and 18 ppt) and the low
~salinity zones during the summer. Estimates of total cell volume, however,
showed that this group of small, unidentified species usually comprised less
total volume than the diatoms. Of all the river stations, total phytoplankton
counts were highest for the 0 ppt salinity station., Diatom blooms were more
frequent at this station compared to intermediate salinity zones. Chlorophytes
were most abundant at this station with a maximum abundance of 7% of total cells
in late Sgptember. High phytoplankton counts and chlorophyll concentrations at
the O ppt station were most likely due to primary production within the upper

estuary since chlorophyll concentrations at the most downstream freshwater site

were consistently low. Chlorophyll and phytoplankton counts were reduced at the

0 ppt station during the summer, due possibly to flushing of the upper estuary
by medium to high river flows. Of all the study sites, total phytoplankton
counts were highest at the Ruskin Inlet station, a eutrophic, channelized inlet
to the river 2.5 miles above its mouth. At this station there was an almost
continuous presence of euglenoid flagellate species which are phagotrophic and

indicative of high organic particle loads.

Primary production rates in the river generally followed trends observed
for éhlorophyll concentrations and cell counts, with highest values occurring at
the 0 ppt station and progressively decreasing values found in the 12 ppt and
18 ppt salinity zones. In short-term (3 hour) experiments, enrichment of
samples from Tampa Bay and three river stations with combinations of nitrate and
phosphate did not show a consistent enhancement of photosynthesis. Additisns of

ammonjum to dark incubated samples gave results indicating that waters from
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Tampa Bay and the river could be considered nutrient sufficient or borderline
nitrogen-limited with regard to short-term photosynthesis. Ambient water column
concentrations of ammonium, nitrate and phosphate indicated that phosphorus was
always present in excess, while ammonium and nitrate concentrations varied

considerably and at times were at the limit of detection.

The results indicate that short-term phytoplankton production in the
estuary is not usually nutrient limited, but long-term nutrient limitation of
growth or biomass may occur. Ongbing second year experiments conduﬁted on
waters from the 12 ppt zone have shown that nitrogen additions alone can result
in dramatic long-term increases in chlorophyll levels. Although short-term
photosynthesis may not be limited with regard to ambient nutrient levels,
increased nitrogen loading should result in increased phytoplankton levels in

the estuary and the potential for eutrophication if such loading oceurs is high.



INTRODUCTION

The Little Manatee River project was designed as a
multi-disciplinary, multi-agency study of a woderately impacted
watershed in the Tampa Bay estuarine system. The first year of this

study was designed to provide basic information about the physical,

_chemical and biological components of the river that could be ‘used for

future management decisions.

The objectives of the phytoplankton component of this study'are to

~provide information on the seasonal and spatiél variation in species

composition and to conduct nutrient addition experiments to assess
potential nutrient limitation of this community and the potential for
eutrophication in the Little Manatee River.

METHODS

‘Water samples for phytoplankton abundance and species composition
were collected twice monthly at 5 locations in the Little Manatee River
and at a station in Tampa Bay, approximately 2.3 miles northeast of the
mouth of the river (Fig. 1). Additional water samples for determining
the effect of nitrogen and phosphorus additions om carbon-l4 uptake by
these same populations were taken at 3 of the river stations and at the
Tampa Bay station, Tampa Bay and Ruskin Inlet, in the Little Manatee
River, were the only fixed locations. Ruskin Inlet is a channelized
inlet off the Little Manatee River which 1s surrounded by urban
deﬁelopment (Fig. 1). The remaining station locations were determined by
saliﬁity so their geographic location varied throughout the year (see
Table 1). Phytoplankton . abundance and species composition were
determined at the following locations and salinity zones: Tampa Bay, 18
o/oo, 12 °/00, 6°/00, Ruskin. Inlet, and O °/00. Samples from two
stations, the mouth of the river and 9%/00 , were collected on the first
two sample dates (1/26/88 and 2/10/88) but were not sampled thereafter.
Two other salinity zomnes, 12°/oo aﬁd 6°/oo replaced these two earlier
stations. Results from the mouth and 9°/00 will not be discussed in
this report. Nutrient effects on carbon-l4 uptake were determined at

Tampa Bay, 12 ®/oo, 6 °/oo and 0 °/oo.



Replicate surface samples were taken at each location. Subsamples
for ome cell count and species composition and carbon-14 uptake were
taken from the first replicate after screening the water through a 153
um Nitex mesh net to remove detritus and larger zooplankton, The second
cell count sample was taken from the second replicate after screening
through the same Nitex mesh., Subsamples for counts and composition (100
ml) were preserved in the fleld with 2% (final concentration)
neutralized formalin and kept dark and cold for transport to the
laboratory, Subsamples for carbon-14 uptake were kept at field
temperatures, in the dark, for transport to the laboratory, usually
within two hours after collection. These samples were normally
processed within 1-2 hours after return to the laboratory. The same set
of replicate water samples was also used by others (SWFWMD, Brooksville
Laboratory). for the determination of dissolved nutrients (nitrate,
ammonium, phosphate, silicate) and particulate carbon, nitrogen and
phosphorus. Methodology for these analyses can be found in their
report. Chlorophyll-a concentrations were determined by FDNR, FMRI, St,
Petersburg Laboratory, on each of the replicate surface samples.
Chlorophyll was determined spectrophotometrically and concentrations
were calculated using two methods: The Lorenzen method (Lorenzen, 1967)
which accounts for fhe presence of phaeopigments, and the standard
Jeffrey and Humphrey equations (Jeffrey and Humphrey, 1975) which does
not. Both values have been used in this report. Seasonal chlorophyll
cycles are depicted using the Jeffrey and Humphrey calculation since
there were several sample dates which were not available from the
Lorenzen calculation and because the Jeffrey and Humphrey values more
closely reflected the seasonal variations 1in species counts.
Chlorophyll coﬁcencration-based on the Lorenzen method is, however, used
in the calculation of the productivity index. Since carbon-l4 uptake
only occurs in 1living phytoplankton, the Lorenzen calculation, which
corrects for chlorophyll degradation products associated with dead
cells, yields an accurate representétion of primary production. When
Lbrenien chlorophyll values were not available, the productivity index
was calculated using the Jeffrey and Humphrey value and will be noted in
the text,



A single count for phytoplankton abundance and species compostion
was made on each of the replicate samples using a Sedgewick-Rafter
counting chamber (1 ml volume) on an Olympus phase contrast microscope.
Three to seven longitudinal'paths were counted depending upon abundance;
microflagellate counts are based on a single path. Thus 25-50% of the
chamber volume was counted. Periodic determinations were made for the
cunulative number of species identified by counting additicnal paths.
The first path accounted for 50-68% of the total species while 83-95%
were found within 3 paths. Cell size measurements were made on as many
species as feasible. A total éf 43 species or groups had shapes which
would vyield measurements applicable to geometric formulae for

calculation of cell volume (ums) and cell surface area (umz). Cell size

measurements were made microscopically and with an Image Analyzer

System,

The effects of nitrogen and phosphorus additions on the potentiél
bhotosynthetic rate,‘as measured by carbon-14 uptake, was assessed by'
partitioning the subsample of ‘the first surface replicate into 60 ml,
acid cleaned, glass bottles, Nitrogen (N) and Phosphorus (P), as

'nitrate and phosphate, were added to each set of duplicate botties as

follows: O N and P; 5 uM N, OP; ON, 2 uM P; 5 uM N, 2 uM P. In

- addition, 5 uM N as ammonium was added to 2 additional darkibottles to

determine the effect of N-enhanced dark carbon-14 uptake. An additional
set of duplicate bottles from the O ®/oo station were used as initial
bottles (zero-time controls). This station was chosen since it normally
had the highest pafticulat